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(57) QS*M 

*585!Ki, »*Candida ut i 1 islZiitf.SSa^ >/1^R 
->XtAH, Candida utillsONRRL Y-1084«c;fre 

ia»^©»eTURA3?iswcH i sa^-g-^-rsy'^ 



(2) mm. 2001-50147 5 

1. ^-e^^v 5 ^ • >>^y ^ (Candida utilis) CD h 7 7 — — <> a ^ 

rifj^IIlj fEicCD^SCandida utilised h 7 >X 7 * — ^ — ^ a 
fS^CO^-SrCandida utilisCQ F7y^7t-^—>3 

5. ?g^g#WlBJl£{3:Candida utilis NRRL Y-1084 CUT35 (^§£#-8-7)^) "Cfe 

6. 1 1 t^^^^cD^^j^^^auri^^^eiH/is^^ffl-r 

-5 r|f^Jl2j fEfcCDSiaCandida utilis^ h 7 ^ ^ 7 * — * — 3 ^v^T" A 

St^^^^LTv^ r|g^xi6j fetter f7^7t- y- — ^3 ^v-^-^a. 

8. fg^BW&fflJlSteCandida utilis NRRL Y-1084 TMN3T:£><5 Tff jftJg 7 J fE 

10. $HtEt£it{S^t:±Candida utilisCDjJtfzST-U R A3""Cfe> -5 rff^Jg 9 j fEifc 

11. |IiiDNAttftli7"7^ ^ KpURA5/i^|:pUCURA3tfc5 r 
If^rilOj fBftcD h7^^7t- * — v-a ^v/*^A. 

12. ^tfe'|4it^^-ttCandida utilisfDH I S3jl{5^-Cfc-5 rfff ^Jg 9 j fE<£ 



(3) 2001-501475 

13. ffiMDNAWl^7^^ KpHCU37/£f ) W^pHCU40-efe2. rfjf 

14. • ?^y * (Candida utilis) (Dg#-g:?g^PBJ}£^3oV ^, Ifl 

15. m^mmz, 'M< tt)iS©7^/S6©^gK^SLtv^ rfn 

18. 7g±&fflfl£te:Candida utilis NRRL Y-1084 CUT35 (^ffcS-^M^) r 

20. 5 ?-S~-/v-? V -fe n -/i/ y fc Kn ^ — -feftf>JSN4 

21. fg^lfflflftfiCandida utilis (NRRL Y-1084) TMN3$fc-Cfc 5 rff^Jg20j f2 

22. Candida util is<Z>i##?g^Bfl&£- h 9 7 tf— A"C# 5jffi&x_D N Alt 

J£-f-S*«6tt3t^Sr-g-W-r5itaift^DNA«-3|SF. 

23. ^IgttitfK^-tiCandida utilis^U R A3it^^p-efcS rff;£Jl22j |S*fe 
©jftlftx. DNA$t£f. 

24. fflitDNA|tl|SH^7^^ KpURA5/j:Wl:pUCURA3t$)5 r 
It*tl23j fBi©»iDNA#|f. 

25. Ht^tiitfE^-fiCandida utilisCOH I S3iH£ J P~Cfc5 rf^]j22j |E4fc 

26. ififtiDNAttfttt^7^5 KpHCU37*e>t;tpHCU40t?fc5 l"fi 



(4) #S 2001-501475 

*JS25J Ef©ii^iDNAm 

27. H-SrCandida util isCO h y >-^> 37 ^- — ^ — -> 3 ^j^t-fcl vt, 

(a) Candida utilisOS^gX^T/VTJ U «fc t> U 

(b) Ig (a) fc*5^*iHBia^«jSr h7^7t- — >>a V^jfi^^ 

# r izmrn*- d n Am t mm z 

(c) »Sfi±j*©xU^ hnsKW—>a ^^jg^^^#Tt- h7V^7t- 

(d) Ig (c) (D^B^^^^ffiOjl^^T^^^-^^ l/?-tZ> 

28. X@ (a) {CjoV^rf^ffl^tL^T/^77 y ^S^{i^ftS50mM(7)^y 

29. Xfl (b) ilfcltS f7^7t~^-v'3y|ll^Wi4, 

f ^1O70%jK y xf y 3-/v (peg) ^SStAP^l, 

- 30°C "C60^ W ^y^^ h L, 

30. ig (c) Ki$rtz>mmfe^Mti£(n=c-i'? ^wa^ft^ 

-3. SkV/cmCDa;^, 
-SOOQcDfeta, fcit; 
-25 M F(D#S^fi 

31. ^-SrCandida utilisCD h 9 ^ !7 ^ — ^ — > g ^jftf^tJ:*5V^T, ffii&^D 



(5) #^2 0 0 1 -5 0 1 4 7 5 

SLTl^ r»jft^33j IE«t©Jftf^. 

35. S^^^JB/feteCandida utilis NRRL Y-1084 CUT35 (^f£#^5£) 

36. t h^^^^(D^mm&t>{Km^x\^^mm:m^Mm^mm-r 

37. mmm±nmnmm4 s v ±u—/u y ^m^^ ko^-^o 

38. HS^^MSfiCandida utilis NRRL Y-1084 TMN3-C&5 r=S^Jg37j IE 

40. ^itE^iafST-teCandida util isCOiafsT-U RA3"Cfe5 rf||jftJg39j f£gc 

41. |Iix.DNAtfili^7^ 5 KpURA5ftktffcpUCURA3-efc£ r 
IS^^40j |E*6«5l*f^. 

42. ttltBttJte^liCandida utilisOJtfe^-H I S3t?*>* rff&5fcjg39j gBft 

43. |ltiDNA|||f{iy7^^ KpHCU37*f)WCpHCU40"Cfc5 
*JS42j fE*6©lftf£. 

44. Candida utilisCDUR A3itfe^-^rn— K-t"SDNA@a^lJ (Sfl^lJ#^§- : 1 
) . 

45. Candida utilisCOH I S 3iHS^-£ =z— Ki" 5 D N AgB^IJ (@fi^lJ#-£§- : 3 
) . 

46. Candida utilisO I N V litfe^^ =*— Ki"S D N AgS^IJ (gE?IJ#-^- : 5 
) . 



(6) #82 0 0 1 -5 0 1 4 7 5 

SI©, fil/*?? • !>^1J ^ (Candida utilis) CDiffST-OO h 7 7 * — ^ — 

m % m m -r 5 st-a- k « , ^aik warn k *j t-t zmm^nte z>mz mmt&va 
ft^(D\%m*mi£^&mi\<Dmmtt£^x\^z>. ^mm^xmrnmrn^ 
fiz>? ^^tmn-mz. w&£fi^^m*.(Dm.x^-rz>. mx, m 

te&z$^fib(Dmm&mmisx^Mzmmx%znmv£$:mfz> r t 5. 
n t ^mxh <9 , u^n^iM^^ t>fiz>mMmm<Djjjt>mffi&jxtbz> 



(Lemoine, Y. , 1988, Heterologous expression in yeast. 8th. International 



(7) 2001-501475 
Biotechnology Symposium, Paris, July, 17-22) . ^fc, ~ ^(D^tXH^M 

(Fiers, W. , 1988, Engineering Maximal Expression of Heterologous Gene in 
Microorganism. 8th. International Biotechnology Symposium, Paris, July 

, 17-22) . :ndnit, ^Hh(D^^M,n—^c^}iz, M^MWmm^m 
^tn— <o=i v^mmc$otfz>&>z>m<Dm9c& : &^-rz> (Kigsman, s.m. h, 19 

90, Heterologous Gene Expression in Saccharomyces cerevisiae, Biotechnol 
ogy and Genetic Engineering Reviews, 3, Ed. G. E. Russell) . 

Saccharomyces cerevisiae ^""C^RIa £ tt7C. L^L^^^, U" y t) d ^ ^ 

m-r^m^^^-r^^ t ^^tc^m^m^xh^. fa^y- y % & ^ 

Mfz. t ;U3fHansenula polymorpha, Pichiapastoris, $o X >V-j ^<n ^ -fe ^ ( 
Kluyveromyces) Jl<7)gW (Sudbery, P., 1994, Yeast 10:1707-1726) 

it. 

IS^W^^ t^TPilJfccDfo&Candida tropicalis, Candida boidiini, Candida 
glabrata, Candida parapsi losis, Candida maltosa^S J; TJ^Candida albicans £r 

^^^^Jgt-^V^-C^^v 1 ^ • «>^y ^ (Candida utilis) te^^&^t* 
(Cj; 19 £ < ^M*^t7cttTV^. £-ffg— Candida uti lisfi^tftgcfffift 
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^h^mm^n^mm^m^m^x^mcDmm^mmm-m^x^ s r txh 

<5. Candida utilisfi^fc, Saccharomyces cerevisiae jo J; TJ^Kluyveromyceslac 

tistmm^, fda (&&mmm) ^^^x-k&^^m^t i^xm^i^ti 

Tl^S. ££>m, Candida utilislii: < fC, L - ^Vl^ 5: g^^^/l^jo £ 

Candida utilisfCjotjS h 9 "7 * — ^ — a ^©^i^/i^r Afil9 
84^}^Ho, I. b ^ i "9 ta^c^HTV^ (Biotechnology and Bioengineering Sym 
p. 14:295-301) . M^fctn^ — * — (Dftfete XV* h 7 > *7 * 

Candida utilis^*3^^> h 9 7 — ^ — > 3 LTfrfc^ipBg-T^Kond 
o, K. P?, l995iZ^-DX^L^^tltc (J. Bacterid. 177:7171-7177) . 
^u-v.drv'^K (CYH) Sfett4(D h^^^7^-— h^, 
y ^y-A^w^^KL41(D^^^M?r-a-W-r6-^-^-jt^T-^^ffi-r'5r 

iWtLTt!J*'y-ADNA ( r D N A) £f£ffl Lfc. 

m^-ClCCandida util is ^^iie^m^7t #)<Dfe± t LT^-S^K <£> 
f*^&£;ftT#7i(C^/^;b^-f , ^*^*^MMl*£rffl^3Candida ut 
ilis^O h^^^y^- — ^— >^(i^^-C^|§^n-CV^^V^. 

Candida utilisCOXH^IJffl-r# <b nfcftlBgUo i W^il^^&tf -5ff#tl4 

*mm<nnm±, ^Candida utiiis\-tert&mn?>s<?m<Dmm^mt£ 

^^^»{-fBic(D F7^7^->3 V^&ttCandida util is?f ^fflll&ft 



(9) <&m 2 0 0 1 - 5 0 1 4 7 5 

m<Dm^.^t LTcDCandida utilisCD^ffl & ^{£^5^I8:£ri§$rf-3 . 

IrI^U, iltR-T^r i^-^^S. Hf^ftCandida utilised, ^ ^ — $3 ± t^f" 

^ u-^^^ifit^tL^. mm^mmmms.^^'DN Ay y ? * > F©^A©fc 

^Igl^^Jrf^^KCf^, |##Candida uti lis|*] (D F 9 ~7 * — ^ — i/ a >%kfr 

mm&^tvxmm-i-z. ^^(D^m^mm^, yy^^<D^.^m.m^ 
t-izmm, v >my^^^^y~n^^mvx^^x, Vcn&m 

(Sherman, F. h, 1986, Laboratory course: Manual for methods in yeast gen 
etics. Cold Spring Harbor Laboratory Press, NY) ^^IS^BcDU Vjo J; t/^^ 

^mnm ntg© m^^mm -r 3 ^ ^^^^p^ k x o -c# *b nit . m 

tJ;'?ifWl-b7V^7t-At5ri^t-#5. ^Px.-C^:tttt, Candida ut 
ilisCD^^^*<75j!iK-^ — 7J — <t LT, :^p^>-5' y V^r^/^^rv^ 
— fe?B£*£r^— Kt5URA3/£tm^ ^ ^V— /l^-^y ir n— /wy i^g^t K 
y? — ifi#^^n— Kt5H I S3^^fbfc. rttfbfip U C 19 ct 3 (^Candida u 
tilisCDit^T-7-1'^7 y —^h^-m^nX, ^lffi^MC1066^-C-ettWpyr 
FfcJ;^hisb463^^^COMJ£^ iot^^fc. IrHHM, Sacchromyces cer 
evisiae^S E Y2202(D^M^^ura3^^ffl LT ^ (Ditfe^- /^Candida utilistC 
b&mtV-^fz. ^Hh(Dmte7-(D5E±mm$:®:7EVtik^?>, Wife 

Yyl/yy * — y— is a ^i/y^rJ^lzm^^hfrlfz^y? — te, Candida utilis 

mfc^frhttZ, y°yXX Kp URA5jo iO^p UR E C3T'fcofc. 

^^ti^fc, ^l^>^^W£#3;fc#) ^Candida utilis^^t^^ 



(10) 



^2 0 0 1 - 5 0 1 4 7 5 



^$£W(D Y"? * — ^— is 3 ^v-^-x^d, Candida utilisCONRRL Y-108 

J:I9, «il*CUT-35 (ura ) jo «t «fS*TMN-3 (his) 7$>ii^ 
HJCT : 

^IWJ 1 : Candida utilisOggff^MjfB 

(1) ^^^^^/cfifStS-^-^-^fc^ttS h7^7t- ^ f^il^ 

(2) rOil^cDfcfetD^^m^^fc^jS^^^, *5«fctf 

( 3 ) g±tWDMA^^I$ftiItflittJ; < ^a-t 5^?^ 

^— Candida utilis^A^^^ 

mmm^f^Hti. mtR^ntimmw (nrrl y-io84) ©«i»YPGfi 

-C10~20B^P^-r i^^^— h L/c. ig*$;50ml£3000rpml;- 5 5>^is^^f Lfc 
. o^T*, M^r^cft^^^^li^O. 1M (pH5.5) X2m9t^L, ^Dlfj 
*&50ml^S^L/c. r(7)M^10ml^NTGcD^^-r\ «^50mg/ml 

SfcjSSiK £ ^WtK -C 2 [H]?jfc# LTNTG Lfc. £|BJ]3 £ Y P G 50ml \Z WMM 

L, OV^100ml<DYPG£^tp^/Wl/>^i' — :7^Xr3{-^Lfc. 

48B#^ Y P G^^*^5ml^ft/hi$ifel00ml(Z)^^'gffl Lfc. fel^fffC 
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m-r^^xm^t^. ^m^pjjM(DOD^mmvf^^x, m^i^smtL/mi 
(d-ta ^ ^^^mmx^m^tc. tii^mmz^&mmz3o°cx3oftr$mwit-f^ 

X ? V — = ^ y J; tflg& 

ura3 £ fc ttura5^^^^ft:(7)#^^it#M^) M ZtclfrK fi, M 3r 5-7 /l- 

hm (5-FOA) <7>#^T(-tt?fi Jg^Ct4=i P^ — {iura3^/-'{iura5 

^ifeffij 2 : ura3^^f£0^gt 

^*^«^7k^ 2 L, 0. 75,u g/ml(D5- 

FOA b^, Fluka) feimo^ g/mlCD^7^^Mt5 

L, ti^SLfc^ n^— ^ura ^^M^^^ ^^-T^)fcfe^5>tff L/C. 4X10* O 
tkfcmm^h, X?^^mW&, 79(7)3 n^-^5-FOA«^*£^Lfc 

. rtl^O^o^-fiuraS, ura5^ fc ti^(C5- F O A (^JrCt^-Cfco fc. 9 "> 

NBtp"C±i5fi-C^-f , ura ^M^LTC. 
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1? (ODCase) f§t4fi, Yoshimotofe, 1978 (Methods Enzymol. 51:74-7 



^ 1 . 


±*3fi^tt ura3, 






mmmm OMPDCase Stt 


*am. 


C UT35 


<5xl0" 7 


+++ 


C UT43 


<lxlO" 7 


+++ 


C UT61 


<lxlO- 8 


+++ 


C UT65 


<lxlO" 8 


++ 


C UT70 


<lxlO- 8 


+ 


C UT88 


<7xl0" 7 


+++ 


CUT93 


1X10" 8 


+++ 


C U T166 


6xl0" 8 


+++ 



H»J3 : W&Mura qM^M^M^MEM^MM 

x ^ ^ ^i#K(c «t o r# h titcmn&mmwiz y p g ^-e^ ^ > ^ u 3o°c 

mm^^U— hJi-C^^-fr, 30 o C-e48B#fHK h L/C. YNB^° 

^^m^bfc. r ft b <£> £ Ho 1 1 i day*D «fc tFFinchanf* ffi. & &m Ltf i 

Ufc. 90%(Dhis ^^S^S#e>tL, 2%f4*^Mlys \Z, 1%I4*IS 
leu l%tt^Mmet fd, 1 %fi^Made-f^«: U 5%«^tfi^^^ 

m&mmm&TjkZttfi^ti (Naa) . 
«'j§«^io 7 ~io" 8 ^^-rmmm^w^^^^^tz^m^tz. m2) . 
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ie2 



^3 t^s 






TMN3 


his" 


lx 10" 8 


TMN31 


his" 


lxlO" 8 


TMN64 


his" 


1X10"* 


TMN9 


his~ 


4xl0" ? 


TMN12 


his"" 


5x lO -7 


TMN13 


his - 


2. 5 x 10" 7 


T MN 62 


nis 


Owl ft- 7 

o x 10 


TMN74 


his" 


2xl0~ 7 


TMN78 


his" 


2X10" 7 


TMN45 


lys~ 


8X10- 9 


TMN71 


his" 


2xl0" 6 


TMN82 


Naa 


2xl0" e 



jgjfe0tl4 : Candida utilis(£>yV A y 4 r/'y V ~ <D^^k 

Candida utilis NRRL Y-1084j5>£> JSffl L/c^fefeffcD N A £ri#3?iSau3A7?g|3.^^ 
fbb, M^>?a$7^fp-^ (LGT) ^®M&tbt;i<fcoT6~9kbcDP^-tM 

y— ->a >-^-^#»^r^:J3IffiMC1066 (F' , D LacX74, hsr, hsm, rpsl, gal U 
, galK, tripC9030F, leuB, pyrF::tn5) h7>^7^— ALfc. 7*7^7 

Hjfe0U5 : Candida utilisfl>P?<PUR A Sifcfc^cftllMi 

Candida utilis ura3# z£i<7) b^i^T^T 7 ^-^ — ' — V" a l/CDfc$)CD~^ — 77' — b L 
T, Candida utilisfl»£> U R A3ift^^§r^Bt LT, 3rfl$#f L 7c . Candida u 

tilis URA3it^^^^tfDNA7 y ^ V h ^Candida utilis pUCl^/A 
7^7*7!)-i4^, Saccharomyces cerevisiae/i^ ^ 7)U R A 3 jftfS^ s 7^fll§iii73 

fl§v\ ^:J»ifi©pyrF^*S^SSrffiJe:"t-5li^7^J:«9^«ILfe. 
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y^Cfy V-&V : 7>'/l'Xmt%i&±.l£m^^t-m&, 12fi©$ldfc LfcpyrF 
— tf&M&tllt. ^HhCD? u — ^CD2m (pURA-2*5iVpURA-5) \Zt± 
, Hindi 11*3 «t t^'EcoR I ftOK^fbSrfflV^T P U C 19_k(DD N A(C|H D2. 6kb<7V A 
^Candida uti lis ^rJfA^-yrfc. p}^7^^ K^PjODNAii, ^Jil^MC 1066 

+ 

j&>£>Ura l^MM^Z * — J^^ntc. Candida utilis U R A 3 isiizk^F-- 

puci9iai^^^^^ ^ k (pura-5) (D i ^(Dmm &m 1 f-^-r. :©y7 

^jj£ffij6 : Candida utilis URA3iH5^(D%#j3 J:t^BB^IJco^|>f 

KpURA5£r, «ka©ftHfi»3S-CM<kUfc. EcoRI (1. 9kb) , Hin 
ell (l,3kb) , Sac I (1. lkb) »ffi^f57 7^y h^^M^p Blues 
cript SK ( + ) tf^^n^y^LT, 7°7^-; KpUREc-3, pURHinc 
-1, pURSac-4tfS#t>;ftfc. 7°7^^ Kp URSac-4Cft^t577^^ ^ 
7^J3i^(DpyrF^^MSrMJ£-e#^75>ofc (El 2 ) . 

Candida utilisCDUR ASSHS^ 51. 9kb EcoR I V =7 Is h (pU 

REc-3, E| 3) 3r, Sanger^ (1977, Proc. Natl. Acad. Sci. USA 74:5463-5 
467) (D^mzX «9^^-S«E^J«r*^Ufc. 

^ CO g 6tJ-Cfi, M13m p / p U C U U ^ K 

fckW^WE^JS^rortSM-y rfp?^ ^^-^ K&ffll\fc. 1179bpGDEcoR I 7? 

is v (D^zizmm&m 4 (gs?ij#-5§- : 1 , 2 ) . :©7?^yf «8o 

Obp (2663 H» ©t-7"y y -f^ V ^7 f5. Candida utilis 

(DVRA3m^^-iX S^W^*29,436Da(D^^/A 0 i7K^n— ATG 

KyUigt^^^ KBE^IJ (GAAAATG) liifCoV ^TCigan & Don 

ehue, 1987 (Gene 59:1-18) \Z. X t> £ tlfcBE^J (A/YAA/YAATG) t^J;<-& 

U7t^;WW (TATAAAA, ^T^rTS (Guo, Z. & She 

rman, F. , 1995, Mol. Cell. Biol. 15:5983-5990) . 

MMffl7 : Saccharomycescerevisiaetd jotT 5MJS:<?>£Hff 

? u — ^it^H it -7=7 V* Is V ^Candida utilis U R A3it^T"(-+l^ U, 



(15) #^2 001-501475 

y-y° \/ y -y— ?§t££ t)077^yK*;t &mm-f ztcfr, p uras 

7°7* ^ K(D2. 8kb Kpn I /Xba I 77^ > h £ p B R322M^f£-<^ 9 ~ (p B 
SARTR-3) — ^{fcL/c. p B S A R T R-3^ ^ — fil ^Saccha 

romyces cerevisiaeS^O g #^M@fi?'J (ARSl) <b T/t^ T R P 1 iHs^S 
# — SrW^S. Lfc^ot, 7*7^5 KpUT64 (1215) rtL^ffl 
V^r, ^BU^Itob, 1983 (J. Bacteriol. 153:163-168) \Z. £ o ZthtLffi 
S£y A&"CSaccharomyces cerevisiaetfc S E Y2202 (ura-52- leu2-112, hi 
s3) £r hv^^y^- — J^L-fz. 

#bttf' b7 — ^— v-3 >(DM& (2~5X10 2 transf/mg) fl, f&O 

7^^3*3 Candida utilis^ (Dijafzi-pU R A3(iSaccharomyces cerevisiaeCOura3 

: LiAcyfe^fl^fc^^ K P U R A5jo J: tg p U C U R A3^ J: 5Ca 
ndida utilis NRRL Y-1084 CUT35CO h g 7 ^- — ^ — '> 3 V 

Candida uti lis CUT35©ura3^MSt (^Ff£#-^- : ^^) ^Itoib, 1983 
(J. Bacteriol. 153:163-168) \ZL £ o £ tt/cgf®? y f- 7 ^jfe-C, ^ffj^Ca 

ndida utilis^^^g|^tL7tUR A3»e^^il^^ — 7l7— ^ Ur^LX 
^^7^- — i^Lf'. V^^^t- — V^^fflV^bttfc^<^^— (pUR 

5joit5p UCURA3) IX mmS.m^ £ oT Candida uti lis3^«$c<7)*l 

pnag^a:^ ^ir^u- h ^tt§ i 5 icmtznti. y°y*^ kpucura 

3flCandida utilis U R A3jft^T-C01. 8kb EcoRI 777^7 f^^7^^pU 
C19cD*@y^£^ ^>^b-C#^tL7c (06) . b^^^y* — v-3 



(16) 001-501475 
S^WtCfiSaccharomyces cerevisiae^oV £ fhtKD t IhI C77?£ \Z =fc <9 10 

^£-^:< YNBft/hig-M&^-eH^bfc. rti^cD vjx^^-—- hCD5>S^ 

^t£f±, *i|rK >-^^— ^(Dfflm\^& 9ftt*oit. b?^*?*— * — ^ 

3 ^CDHigfi. &§J£<?*M^^ ^ — ^Jf^Saccharomyces cerevisiaejo =fc tMfcOD^ 

«ffl»a^ov^-c«#*n^fifc— Sfc-t-s (*3) . 

p UCUR A3CC J; ^Candida utilis C U T35Q h g Z ^ ~ ^ 3 ^ 

Candida utilis C U T35<Dura3^$^^|*£, J^tu i-¥-8t £ tLTcCandida uti 
lis^^(DURA3itfsT-^altR-7 — # — t LT{£ffl LTKondo, K. h, 1995 (J. Ba 
cteriol. 177:7171-7177) \Z X o T £ tlfd ^ h n zK l^— > a ^2feT* h 9 
l/^Z? — A Lfc. h?y^7t- fa ^^^Afc-fgffl Lfc^ * — (p 
UR5J3 iVp UCUR A3) {iffi[W)|a^^L^ =t >9 Candida utilis^&^MI^ffi 

: ^/l^ £ L"C0. 7kV (3. 5kV/cm) , 800Q(D^fct, f£ hXI\Z^m^&25 n F 

v-a >-£^^-r3fc#>, psjT 0 ^*^ K^fHititfc^cDS' ^9-r A(-#^-f-5Xh 

o i -cmfbufc. 

h7^7t— h^S^ti^ vv^S:^ YNBf/J«tmiLfc. 

pUR5fc<tt;pUCURA3©ii5f^fflV>fc h 9 ^^7^- — ->a >-<dmS. 
ny°y*^ K0>fcflEfc#e#Lfc. (LiAc^iU^l^ h nzHl^— ^ 

) 3 l^-?". 



(17) 



#^2001-501475 



S3 





T\ XT A *H4 Iff 

D N A glBE 


(transf/jzg) 
Li Ac xl/^ hD#U-i/ 3 > 


p U CURA-3 


0. 1 




70-90 




0.5 




640 




3. 0 


22 




pURA-5 


0. 1 




40—50 




0.5 




670 




3. 0 


21 





J; 19 ^ofc. 

F7y^7f-^->3 ^CDM&lZ, IliA^M^^ ^rfflV^Saccharomyces 
cerevisiaejo J; XfltiKDMMRl S£ M tO^T £ — grf" 6 . 

m 7 ^(iCandida utilise^./ A^jotf yf^l'- v^a ^^M<D^im^ 

Hjfeffl 10: Candida utilises H I S 3itfcT-?>^%t 

Candida utilis^HI S 3j1{eT-^¥8I LT, HtM 4 t^HU3Z& bfc^-T ^7 
y — ^fb#t££rD^7c. Candida utilisCDH I S 3iaf5^- ?:Mt 6DNA77 
^ N£r, Saccharomyces cerevisiae75> COU I S 3 ift'fET-^ s 7Cfl|t0COhisb46 

V\ (hsd, hisB463, leuB6, pyrF::Tn5 Km , trp 9830 (lact YA) 

, stm, galU, gal) iZ&tf 5hisb463^^£MJ£-f 3 mtJ «t o TCandida u 
tiliscD^fV A7^^7 y — ^^^itLfc. 

H I S3it^^-?r^|||-r^7cfe^(i, lo'ott^ 1 )^^, by7°N7TV*5 
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m-?, L^* s or^J»0KC8^3ESI*^*3»t5hisb463^aESS: ; ffta-e%5 
ao--^t>r?7^ KDNASrttfflLfc. * * KDNA&ffll^ 

^tt^MJ^-e^ 5t^t©^7^ ^ KSrpHCUi^Lfc. his'nn^Ca 
ndida utilisCDH I S 3Mi^^P ^fa^T L , f 7 , l/j'f-ffiMtoADN77^ 

^^h-efi/«cv^^<£rflfe^-t-Sfei6, his + h7^7*- h^ib#tbtifc2 

i©7 7^5 K (p HCU37*3i^p HCU40) SrPCRS)SlI#Lfc. B#«:fc 
iU^77 W^0 5i© I G P DasegE^J^t-ieS^^tLfc 2oCD^l^^^cD 

Candida utilis/5* C9H I S 3iaf5T-CO =< — RBfi^lJ ^ <5 !t)500bpCD PCR 
a*;/ KSrJiffiL^i. iMf >-^n y M£«fc 9 Candida utilis^V iDNA(I/^ ^ 
U ^-YXfSr i!7)^$tl/fci^j500bpCDP CR77^ >- h&T-' (pM 
OS BLUE, Amersham) ^\Z.^7 P — WfcL, -t <£>gfl?U £>t£ST ^ / ^^HR^ffi 
©BW3:*3«tU { *lfd»?>©His3ptcia5ftlc— S:-f ^CD7°^^^ K 

p H C U 3 7 (1219) ^rfflV^TCandida utilis/i^OH I S3itf5T-^^@B^J^T 

: Candida utiliscDH I SSaHs^CQgBffJfl^ 
Candida utilis75^(7)H I SSit'fST-fiSanger^ (1977) tf>7j j££ri£JB Lt^ 
^^na^BB^lJSr^^L-^. M13m p / p U C ^ U -X©^^/^ f/l^t y =?5< 
* ^^-^ KSrfflV^c. PCR77^> h^b^BtLfc^'T'^— Sr^Jte^© 
E^IJ*^©W*6t^^ffl L/c. *ggll90bp(E>p HCU370gS^J£$:/£L7c. Candid 
autilis^b©HI S3iHST-cD^Ifi?lJ£rg|10^-r (@B^J#-^ : 5*3±t*6)' 

andida utilisCOH I S3ifr£T-fi, a^W^^-*24, 518Da<D RSr n — K 
Hife^!ll2 : Candida utilisCO^ >^<A^_ — if £• a — Kj"5 I N V liHST-CD^ 
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Candida utilis^cDg^f-f y<)V*t — -tf& n — Ki"S I N V litter ^$£1" 

BE^JSrT^^Lfc. _hf2P CRUftl Lfc 2 ^CO^gJI;^- y =i ? Utf-^- KttCa 

ndida utiiis^^ v^mmm^fc^xmizthtc. ^ v ^-7°^ vrnzm ^umn. 

PCRCi VWbpCD^l/ K^^L, ^rtL^T— — ( p MO SBlue, Amer 
sham) iZL-9-7?v—^^yL1£. JifE^^ K(£>gE?iJ£r5c^c&:£ Lt, JlfBDN 

$Hfc77^ >- h /^Candida utilisft-Cr cDg£H£r = — Ki"5 I NVlitfc^- 
tC^-f-^r £ &fEBJLfc. r.K>77^P< ^ hSr, Candida utilis^^cD I N VI 

Candida utilisCO^^T ~f*7 V — <DtfkM@t, I N WMfe^te^-t 5fh 6 B<D? 

X^jltRb ( p C I -6jo il/pC I -12) , PCROfcfe{CHuXigCO^-y 
U^-^K^rfflV^c. ^frih(DJrV dt^. $ u^r=f- K£r, 7°7^^ KpC I-6CIt 

Hfl£gl|13 : Candida utilisCO I N V laHs^roffifflfl^ 

Candida utilis<D-Y — K^S I N V lit itt &-a^7h-5 7 u 

— yp C I -6(7) ff2607bp ^Sanger (1977) <7};£ft;i£ =fc o -C^£teE#|#Wt Lfc 
. M13m p / p u c u - xcit 5^=^-t/Vt y ^ 1/ 

^ K/jrfeut^-troE^I^Sjfef SF*3SP^-y ftf-^- KSrfflvvfc. 2607b P ^ 

=7?*^ hcD^^mm&mm^-r (@e?ij#-*§- : 5*5^^6) . :o7?^ 

^H±1602bp (534 3 KV) — 7 s W y^7U- ASr^ftS. Candi 
da utilise I NVliHST-fiaii&6<j5>^-fi:60, 703DaK)^^-«^SCSr3— K-t"5. 
Candida utilis*p(ZM ^^I^—tfflS^ <J ^XASMS; <t ^#^^"5 
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T Gi jo J; IF AT Gz ) ^H^^tLS. [SlATG^bli^^S^i^y/^f© 

A (1986, Nucl. Acids Res. 14:4683-4690) ^iSffl-TSi:, [SJ^'^^OV ^X<DU 
m^m±, ATG 1 (Dm^MmS39t S40(Dm^, ATG 2 ©^lSS26i S27 
cOP B 1iC{iLg-t-6^ rtUiW^tl, 39£> iU?26T ^ /m<Di/ 

-^/j^iijn-x-t/s i-^v\ N-^~y ^^/Hb^ficDpT^cDfeailfi 

<Dgfl{£/6\ {i£M40, 88, 141, 187, 245, 277, 344, 348, 365, 373, 379*3 J; t*3 

5' -$¥wmmt& iz. mni& -is — 1 4*3 j; - 2 1 2 — 208 c: 2 o cd m& o & <s 

TATAlVn (^^-k^-^XTATAA) , •£ fc^^r ft R^t^^X. V 7 

U-y-y— Mgil (^^-fe^i^-^SYGGRG) (Dfc^cO-^^^iL^I^^ ib*L-5. 

0 1. ±liMC 1066pyrFft h W-Saccharomyces cerevisiae SEY2202ura 
3MI©i^l:±ot Candida utilis^V A =7 V —^(-#^^^^7 

* ^ Kp URA5. 

M2. Candida utilis/5^ (DU R A3iffcT-<7)f|ilJPgg#*H!}[2|, SB^^IS&jo 

HI3. Zf"7^ 5 Kp UR A5CD1. 9kb EcoRI7^ i>V ^ pBLUESCR 
I PT SK ( + ) ^©^P-yftTl|f)tl57 1 7^^ KpUREC3. 

El 4. URA3ilfHT-cDDNAgB^lJ/5^li^^n5T ^ y^ia^J, fc^^tl 
£rn — Kt5DNA©DNASB^IJ. 

HI 5. Saccharomyces cerevisiae ura3^££^M$cS;L jotf SM^H^COfcfe^ 
#^tlfc7°7^^ KpUT64. 

El 6. Candida utilised b 7 >^ 7 * — * — a ^^SU-fiJl * hfotC^J X 
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5 FpUCUR A3. 

1217. (a) mmm&z-fcx^xuR A3mfc7-m^( b zntc 

^^-DNA©lfl|$ii57U>^ > b. 
(B) — U(D b 7 1/^7*—' Fzi^©^VADNA®DNA-yp 
2/ b^4 ^ y if — iy 3 v. 

1218. H I S3m^<D^Mi^m^tlf^^^'^ — (DDNAgB^IJ, 4o±t5^ 

0 9. ^i®KC8hisb463^«^(DM^:i-=to-C Candida utilis^V^^^ 
y-^('#^tLfc^^^ 5 KpHCU37. 

[2110. H I S3itfc^»DNA@fl?lJ^ib4f5££n5T ^ / ^gfl^lj, 
£rn— Kt5DNA©DNAlfi?lJ. 

Hill. Candida util isCO I N V litte^-W^^t^fc #)<D P C R ^*3l ^T^ffl £ 
tLfc^-y =fj*^ ^^-^ K©7 5: /^Ifl^lJ^oitKtg^-rSDNAlfi^J. 

[2112. Candida util is<D I N V VMi^^ 7 7 ^ > b fcfa -5 D 
NAgfl^lJ. 
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mnm^r 1 

BB3HJCDS$ : 1179 

WMom mm 
h # a y - : em}* 

EflJ®*JB : ADNA 
^ j^-hr-^ : No 

T >X : No 

: Candida utilis 
*fc;g : NfiRL Y-1084 
E?0©#* : 

#IS^ , lS"t"f£"^" : mat peptide 
###fi : 1..1179 

fltOfflflR : = o*-i> >-5-U VKt^^^+v 7--fe* 

itfc^=URA3 

E3I : 

CAAATASCTC TCTACTTGCT TCTGCTCAAC AAGCTGCTGG AACTQCTGCT GCTCTtTTGG 60 
GTTCAATTGG TCCATCCTTG CTACTTTTCC GCCTAGTTTC CATTCCGATT CTGATAGAGA 130 
AGOCCAGCTA TGAATGGAAG AAATTTTTCA CTnTGTATG TCCTTTTTTT CACGCTTCGT 180 
TGCTTCGGAC AAAAAAATAG TGGAQGCACT CQQTCGASGG AAGCTATCOT CGAGATGAAA 240 

aatttcaagc tcatctcatc gtccaagtog gacagcaagc tqaggcttct gaagaggttg 300 

AGGAAAATOa TCACCACGTT ATCGTACACA GACASOOCAT COCXCCCTTC OCCBiJTTCCT 3 60 

AAGCGTCTGT TTTCGCTTAT GOAGTCCAAG AAGACGAACC TQTGTGCCAG TGTCGATGTT 420 

CGTACCACAS AGGAGTTGCT CAAGCTCGTT GATACQCTTG GTCCTTATAT CTOTCTGTTG 480 

AAGACGCATA TTGATATCAT TGATGACTTC TCTATGGAGT CTACTGTGGC TCCACTSTTG S4 0 

GAGCTTTCAA AAGAGCACAA TTTCCTCATC TTTGAGGACC GTAAGXTTGC TGATATCGGC 600 

AACACCGTCA AGGCACAGTA CGCCGGTGGT GCGtTCAAGA TTCCACAATG GCCAOACATC €60 
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^vilvvAuuJ, >*-a LbltrAAyb WWII 5AAGG A GQ CT^ CACAO 


720 




JVjVjVsuTGj. ATGCTTGCTQ AGCTAAGCTC CAAGGGCTCC 


7fl 0 




(Jva/i^^ALaAUU ^ i tiUAtxA. I V\j CCAAAACTGA TAAGGAwITT 


840 




QAGACrACATG GGTGGCAGAG AAGATGGGTT CGACTGGATC 


900 


ATCATGACAC CAGGCGTCGG 


ACTCGACGaT AAGGGCGACT CCCTOGGCCA ACAGTACAGA 


9(0 


ACTGT CGATG AGGTTGTCAG 


TGGTGGCTG1* CSACATCATCA TCGTTGGTAG AGGCTTGTTT 


1020 


GGAAAGGGAA GAGATCCMC 


AGTGGAAOGT GAGCQTTAXA GAAAASCAQG CtO<S9ATQCT 


ioeo 


TAXCXCAAGA GATACTCAGC 


TCAATAAACG TTOAGCTCTG GCTTGTATAG GTTCA CTTCT 


114 0 


ATAAAATGTT CATTACTGTT 


TTCGGAAGTT <$TAGATTGC 


2179 



WWtt : 2 

: 266 

w,ma>m : T 5 /gf? 
h*o^: asm 

-Y -tr -f- -f ^7 71/ : No 
7 >^-br >X : No 
: 

: Candida utilis 
: NHBL Y-1084 

# »*-*-*-E-^ : protein 
?F£ft§ : 1.. 266 

Mec Val Thr Thr Leu Ser Tyr Thr Slu Axg Ala Ser His Pro Ser Pro 
IS 10 .15 

Leu Ala Lye Krg leu Phe Ser lieu Met Glu Ser Lys Lya Thr Aon Leu 
20 25 30 

Cy« Ala. Sex- Val A»p Vel Keg Thr Thr Olu Clu Leu Leu Lys Leu val 
3$ 40 4S 
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AGp Thr Leu Gly Pro Tyr He Cya Leu Leu Lya Thr Kio He Asp He 
50 55 60 

He Asp Aap Phe Ser Met Glu Sex Thr Val Ala Pro Leu Leu Glu Leu 
€5 70 75 BO 

Ser Ly3 Glu Hie Aen Phe Leu He Phe Glu Aap Arg Lyc Phe Ala Asp 
85 90 $S 

He Gly Aan Thr Val Lys Ala Gin Tyr Ala Gly Gly Ala Phe Lye tie 
100 105 no 

Ala Gin Trp Ala Asp He Thr Asn Ala Hie Gly Val Thr Gly Arg Gly 
115 120 125 

lie Val Lys Gly Leu Lye Glu Ala Ala Gin Glu Thr thr Acp Glu Pro 
130 135 1*0 

Arg Gly Leu Leu Met Leu Ala Glu Leu Ser Ser Lya Gly Ser Phe Ala 
145 150 155 i«o 

Hie Gly Thr Tyr Thr Glu Glu Thr Val Glu lie Ala Lya Tftr Asp Lya 
165 170 175 

Aop Phe Cya He Gly Phe He A3,a. Gin Arg Asp Met Gly Gly Arg Glu 
100 185 1?0 

Acp Gly Phe AGp Trp 21* He Met Thr Pro Gly Val Oly Leu Asp Aap 

195 200 205 

Lye Gly Aap ear Leu Gly Qln cln Tyr Arg Thr Val Asp Glu Val Val 

210 215 220 

Sex Gly Gly eye Asp He He lie Val Gly Arg Gly Leu Phe Gly Lys 
225 230 235 240 

Gly Arg Asp Pro Thr Val Glu Gly Glu Arg Tyr Arg Lys Ala Gly Trp 
245 2S0 253 

Asp Ala Tyr Leu Lya Arg Tyr Ser Ala Gin 
260 2*5 

: 3 
: 1190 

mom : 

m^mm ^vadna 

✓N-f jtf-fr-r- 4 il )l : No 
T >7 : No 

mm : 
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8tM& : Candida utilis 
: NRRL Y-1084 

: mat peptide 
: 1.. 1190 





5 VV-JU- 


tt y -fe n — 


)V T t K D $ ■ 


--if 


H I S3 










E^IJ : 










ACCTCCCAAT CGCACAGGCA ACGATACAAA 


TTCAACGAGT ATTAACCATC TTGTGTGCTA 


60 


AAAAGAOTCG AAGAACAACA GTGCGCCAAA 


AAAAAAACTC 


cggaccocac 


ACOACTCATC 


120 


GCTCTCGGAA TATCCCTCGG AATGCGCCAC 


TTCCGGGTGC 


GTGGCCATCG 


GAAGAGCGAA 


ISO 


OAGTCA-rCAT! CATCGTACT* TAACGACTTA 


CTATTCTCAT TGAGTATTGA GAAGAAGGAT 


240 


AGAGAAATGG CTGAACGAAC GGTGAAACCC 


CAGAGAAGAG CTCTTGTGAA TCGTACAACA 


300 


AACGAAACGA AGATCCAGAT TTCCTTGAGT 


TTGGFVTGGTG 


GATACGTAAC 


GGTTCCGGAG 


360 


TCAATCTTCA AGGATAAGAA GTACGACGAT 


GCTACTCAAG 


TCACCTCTTC 


TCAGGTGATT 


420 


TCAATCAACA CGGGCOTTGG ATTCCTGGAC 


CACATGATCC 


atgctcttoc 


GAAGGATGGT 


480 


GGGTGGAOTT: TGATTGTGGA OTGTATTGGT 


GATTTGCACA 


TTGACGACCA 


CGACACCACC 


54 0 


GA0GACGTTG GTATTGCGCT G GGACACQ CC 


GTCAACGAGG 


CCTTGGCATA 


TAGAGGTCTC 


600 


AAGAGATTTG GTAGCGGGTT TGCTCCATTG 


GACGMGCTC 


UGAGCAGAGC 


CGTTGTTGAT 


660 


CTGaGTAACC GTCCGTTHGC CGTTGTTCAG 


CTGGGACTCA AGAGGGAAAA 


GATCGGTGAC 


720 


TTGTCATGTG agatgattcc tcacttcttg 


GAGASTTTTG 


CCCAAGCAGC 


TCATATCACG 


7B0 


ATG CATGTTG ACTGTTTGAG AGGCTTCAAC 


GACCATCACA 


gagctgaatc 


CGCATTCAAG 


fi4 0 


GCCCIGGCAG TCGCCATTAA GGAATCCATC 


TCCAGTAACG 


gcaccaatga 


TGTTCCCTCA 


900 


ACAAAGGGTG TTTTGTTCTA GATAGCAGTC 


ITTCTGTCTC 


TCTATTTATT 


CGATAAATAA 


9(0 


GAACTATGTA TATCTTTCTC TTTTAATTGT 


ATATGTACAT 


GCACAGCTGA 


CTTCATCAAC 


1020 


GGAAGATGTT ATTG AGTG C A GCCATTCTCT 


GACTGTCGTT 


ATCCTTCTTT 


GCGGATTTAC 


1060 


CAAGGACTCT ACGACCACTQ GTGGCTTTGA 


TATGATTTCC 


TGGCAGTACT 


TGTAAGACGT 


1140 


GCAACGTCAA TGGAAACGGC ACCGTTaGCC 


TTGATGGTTG 


CACGGGTAGG 




1130 
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ffi£U#^ : 4 
Be^JcDg^ : 210 

M(DWL : — 

5^ -r : No 
T >*--t? >X : No 

feag : 

: Candida utilis 
: NfifiL Y-1084 

#£&£S^fe-5f : protein 
Sffififi : 1..210 

Mec Ala <31u Arg Thr Val Lys Pro Gin Arg Arg Ala t«u Val A*n Arg 
1 3 10 is 

Thr Thr Aon Glu Thr Lya lie Gin xie S«r Leu Ser Leu Aap Gly Gly 
20 25 30 

Tyr Val Thr Val Pro Olu Ser lie Phe Lye Aep Lys Lya Tyr Asp Asp 
35 40 45 

Ala Thr Gin Val Thr Ser Ser Gin Val He Ser He Asn Tbr Gly Val 
50 $5 eo 

Gly Phe Lau ABp J£ia Met He Bio Ala Leu Ala Lys His Gly Gly Trp 

70 IS 80 

ser Leu He Val Glu Cyg He Gly Acp Leu Hie He Asp Aep His Hi a 

es *o 95 

Thr Thr Glu Asp Val Gly He Ala Leu Gly A«p Ala Val Lys Glu Ala 
100 105 xxo 

Leu Ala Tyr Arg Gly Val Lye Arg Phe Oly Sex Gly Phe Ala Pro Leu 
115 120 125 

Asp Glu Ala Lieu Ser Arg Ala VaI val Asp Leu Ser Xmn. Arg Pro Dhe 
130 135 " 140 
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Ala Val Val Glu Leu Gly L«u Lys Arg Glu Lye Il# Gly Asp Lau fier 
145 150 155 160 

Cys Glu Max lie Pro His Pba Lau Glu S«r Ph« Ala. Gin Ala XlA His 

1« 170 175 

lie Tbr wet His Val Asp Cye Leu Arg Gly Phe Asn Asp Hie His Arg 

ieo im i9c 

Ala Glu Sax Al» Fha Lye Ala Leu Ala Val Ala lie Lys Glu Ser lie 
195 200 205 

Scr Ser 

210 

E?I«# : 5 
E^IJOg^ : 2607 

e^ijom : mm 

ffi^J©«3S : f 7 ADNA 
'^-f ^-l?^ # A> : No 
T >^--fer >X : No 

: Candida utiLis 
: NBRL Y-1084 

f£^ : mat peptide 
fiFffittlt : 1^ 2607 

itfc^= I N VI 

w.n : 

ATCGGCACAG AAGCGACACT GATGTCCTCC GTCTAAAACT CJttCGTTTAA TAKCTTCTGC CO 

ATTCGCAGCT CCOGAGCACA CTCAATTGGG ACTAAAAGAA GTAACATTTG TACTACAATG 12 0 

AQTCOTATA6 ACT CATGT&T AAGAACAA^A GCAAGAAAAG AAAATATTGG TGCAQAATTC 160 

AACAGCTTCT GAGATCGTAA GAACAGCCAA TCATTTACCG GAATTCATTA TGAtACCTAT 240 
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AGAAAGACAC AAATTGTTSG gtaaaacaac agaacatacc tgtatagggg TTTATACGAC 3 00 

AATTTTCTTA GACGTC1CCC CCAGTGTCCG CCAAAGCAAC TTACATCTG3 AGTTTSaATT 3*0 

TGGATGCGCC TTTTCCTTTA AACGGTCACC TGAGGTCTGA ATCTCAATGC AAATATCATT 42 0 

ACACCAATAA TAAAGGTGCA TATAACCCCA fAACCTGTAC ATAAAGAACG GCACATGATC 4 30 

CAATTTATCG acgttatgcc ttgtcagacc atcgtcotga acttxtctaa accggataaa 540 

CTCTCGCACG GATTATAACG TGCGTCTGTG ATATGCACTC CGQAAAAAAC CCCCGTGGAC 600 

AACTGAACCO CKTCACCTCTC QACC^CAAAT TTCtJATCOAC GTTTCAAGTT CAAATGGTTT 660 

CCTGTTGTCA AAQGGCTTGA GATTTACCAC TTGAGCATTT GTGCTCAGAA TTCGGAGAGC 72 0 

ATTCCCATGA GTGGTGTCCA AAAACACTAT AAAAGCAGCA CAGGGATQTC GTTGACAAAA 76 0 

GATGCCTCAG AJGGACCAAGA AGACATCAAG ACTCTCACGA TGAACACTAG TTTACJTTGAT 040 

TCCAGCATrr ACAGACCATT ASTCCATCTA ACGCCACCA0 TQGGOTGGAT GAACGACCCT 900 

AATGGTCTCT TCTACGATTC ATCTGAATCT ACTTACCATG TGTACTACCA ATACAACCCA 960 

AACGATACGA TTTGGGGATT GCCTCTATAT TGGGGACATG CCACCTCTOA TGATTTGTTA 1020 

ACGTGGGACC ACCATGCGCC TGCAATTGGA CCTGAGAATG ATCATGAGGG TATTTACTCT 1060 

GGATCTATAG TCATAGACTA CGATAATACC TCAGGGTTCT TTGACGATTC AACAAGACCA 1140 

GAACAGAGAA TCGTTGCCAT TTATACCAAT AACTTACCAG ATCTCGAGAC GCAACACATT 1200 

GCCTATTCCA CGGACCGTGG TTATACTTTC GAAAAGTATG AAAACAACCC AGTTATAGAC 1260 

(3TCAATTCCA cccAATTTAG GOATCCCAAG GTGATTTGCT ATGAGGAAAC TGAACAATGG 1320 

GTCATGACTG XBGCAAASAG TCAAGAGTAC AAGATCCAGA TTTACACCTC TOACAATTTG 1360 

AAAGACTGGA GrTTGGCC^rC GAATTTCTCA ACCAAGGOTT ATOTTQGTTA TCAGTATGAA 1440 

TOTCCAQGTC TATTCGAAOC CACTATTGAA AACCCAAAGA GTOGTCACCC AGAGAaOAAA 1*0 0 

TOGGTTATGG TCTTAGCAAT CAATCCAGGC TCACCTCTXO GTGGTTCCAT AAATGAATAC 1560 

TTTGTTGGTO ATTTCAACGG TACTGAATTC ATTCCAGATG ATGACOCTAC AAGATTTATG 1G20 

GATACTGGTA AGCACTTCTA TGCCTTCCAA GCGTTCTTCA ATQCACCGGA GAATCGGTCA l£fiO 

ATTQGAGTTG CCTGGTCATC GAACTGGCAO TATTCCAACC AGGTTCCGOA TCCTOATGGA 1740 

TAIAGAAGCT CCATGTCATC AATCAGAOAG TACACTCTGA GATATGTCAG TACGAATCCA XB00 

GAATCTGAAC ACMTGATCCT TTGTCAAAAA CCATTCTWG TGAACGAGAC AGACTKSAACJ IMC 

GTGGT3X3AAG ACTACAAGGT TTCAAACAGT TCTTTGACCG TOGACCACAC GTTTGGAAGT 1520 

AG«-tTOCAA ACTCCAACAC CACXGGACTG TTGGATTTCA ACATGACTTT CACGGTTAAC I960 

GGTAC&ACTG ACQTTACGCA GAAGGACTCC GTCACCTTTG AGCTCAGAAT CAAATCTAAC 2040 
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CAAAGCGACG AG5CAATTGC GCTTGCTTAC GATXACAACA ACSAGCAATT CTACATCAAC 2XC0 

AGAG CCA C AO AGAGCTACTT CCAGAGAACC AACCAGTTCT TCCMOAaAO XTGGTCCACO »XtfO 

TACGrrCAGC CTCTCACAAT CACCQAATCT GGTGATAAAC AGTACCAGCT CTACGGATTG 2220 

GTTGATAACA ACATCCTXGA GTTOTACTTC AACGAOGGGd CATTCACATC CACAAACACC 2260 

TTCTTCTTGG AGAAGGGCAA GCCATCAAAC CTCOAXATCG TGGCAAGCTC CTGCAAGGAG 2340 

GCTTACCACC OTGQACCAGC TGACTGAGAC GTCTCACTGT TTOACGAATA CGCACGTGAA 240O 

AGCtATATAA GSGATCACX3T OGTCTAGCCA GCC GAGTCT A AAAGCTTCAG CAAACCGCCA 24*3 

CTATATAAAC AGACAGGTTT GTCACTTTTC AACAAAACAA ATATCTTCTT CTTTTACCCT 2520 

TCAGAGTAQT TTGTACGAOT OCTTTTTTCA ATTATATATA CAACAACGTG AGCTGCCTOT 2580 

GGATATGCAA tCAACAGCGC tCTCTTT 2S07 

: 6 

KfllfflfiS : 533 

m&ivmm : * 

^ >f : No 

T > X : No 

mm : 

: Candida utilis 
: NRRL Y-1084 

1f Sfc^-^Tlfi-^ : protein 
#H05fia : 1..533 

Met ser Leu *Ehr Lye Asp Al* Ser- Glu Asp Gin Qlu Asp 21« Lys Ser 
as 10 15 

Leu Thr Men Asn Tta Ser Leu Val Ser Ser He TVr Arg Pro Leu 

20 25 30 

Val Hie Leu Thr Pro Pro val Gly Trp Met Aan Asp Pro Aen Gly Leu 
35 40 4S 
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Phe Tyr Acp Ser Sex Glu Ser Thr Tyr His V*l Tyr Tyr Gin Tyr Acn 
5 0 55 SO 

Pro Aen Asp Thr lie Trp Gly Leu Pro Leu Tyr Tip Gly Hie aia Thr 
65 70 75 80 

Ser Aep Asp ttu Leu Thr Trp Aep Hie His Ala pro Ala lie Gly Pro 
85 90 95 

Glu A6n Asp Asp Glu Gly lie Tyr Ser Gly ser He Val He Asp Tyr 

xoo 105 Ild 

Asp Aen Thr Ser Gly Phe Phe Aep Asp Ser Thr Ars Pro Glu Gin Axg 
115 12 0 125 

He Val Ala lie Tyr Thr Aen A*n Leu Pro Aep Val Glu Thr Gin Aep 
130 135 140 

He Ala Tyr Ser Thr Aep Gly Gly Tyr Thr Pne Glu Lys Tyr Glu Asiv 
145 150 155 160 

Aen Pro va,l xle Aep val Aon sex Thr Oln Fhc Arcf Asp ?ro Lr» val 

165 170 175 

He Trp Tyr Glu alu Thr Glu Gin Trp Val Met Thr Val Ala Lye Ser 
lfiO 1B5 150 

Gin Glu Tyr Lys He Gin lie Tyr Thr Ser Aep Jken Leu Lys Aep Trp 
1*5 200 205 

Ser Leu JUa Ser Aen Phe Ser Thr Lyfi Gly Tyr val Gly Tyr Gin Tyr 

2LO 31E 33 0 

Glu Cy* Pro Gly Leu Phe Glu Ala Thr He Glu Aen Pro Lys Ser Gly 
225 230 235 240 

Asp Pro Glu Lyo Ly« Tarp v»l Met Val Leu Ala He Aan Pro Gly Ser 
245 250 255 

Pro Leu Gly Gly Ser He A*n Glu Tyr Phe Val Gly Aep Phe Aen Gly 
260 265 2^0 

Thr Glu Phe He pro Asp Aep Asp Ala thr Arg Phe Met Asp Thr Gly 
27S 260 265 

Lye Asp Phe Tyr Ala Phe 01 o. Ala Phe Phe Aen Ala Pro Glu Asn Arg 
290 2*5 300 

Ser He Gly val Ala Trp Ser Ser Aen Trp Gin Tyr Ser Asn Gin Val 
305 310 325 320 

Pro Aep Pro Asp Gly Tyr Arg Ser ser Met Ser Ser He Arg Glu Tyr 
325 330 335 

Thr Leu Arg Tyr Val ser Thr Aen Pro Glu Ser Glu Gin Leu He Leu 
340 345 350 

Cye Gin Lye Pro Phe Phe Val Aen Glu Thr Asp Leu Lyc Val Val Glu 
355 360 365 
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Glu Tyr Lye Val Ser Afin Ser Ser Leu Thr Val Aep His Thr Phe Gly 
370 375 3fl0 

Ser Ser Phe Ala Asn Ser Aen Thr Thr Gly Leu Leu Asp Phe Asn Met 
385 350 395 400 

Thr Phe Thr Val Aan Qly Thr Thr Aap Val Thr sin Lya A«p ser Val 

405 410 43.5 

Thr Phe Glu Leu Arg lie Lye eer km Clxx Ser Aap Glu Ala lie AU 
420 425 43 0 

Leu Gly Tyr Asp Tyr Asn Aen Glu Gin Phe Tyr lie Asn Arg Ala Thr 
435 440 445 

Glu Ser Tyr Fhe Gin Arg Thr Aen OUa Phe Phe Gin Glu Ar$ Trp ser 
450 455 460 

Thr Tyr Val Gin Pro Leu Thr He Thr Glu Ser Gly Aop Lys Gin Tyr 
465 470 475 490 

Gin Leu Tyr Oly Leu Val Asp Asn Asn lie Leu Glu Leu Tyr Phe Asn 
465 490 495 

Aap Gly AlA Phe Thr Ser Thr Asn Thr Phe Phe Leu Glu Lye Gly Lye 
500 303 310 

Pro Ser Asn Val Abp He Val Ala Ser Ser Ser Lya Glu Ala Tyr Hie 
SIS 520 525 

Arg Gly Pro Ala Aop 
530 
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Eco-Rl 



Hindi Xhol EcoKV EcoKV Sad XhoU Hindi Sad 
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Plasmid 
pUREc-3 
pURSac-4 
pURHinc-1 



Fragment 
EcoRI(1.9kb) 
Seel (1.1 kb) 
Hindi (1.2 kb) 
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Figure 2 
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[03] 



- Xbal 

- BamH I 




Figura 3 
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[[114] 

6 16 26 

caaata gctctctact tgcttctgct 
36 46 56 66 76 86 96 

caacaagctg ctggaactgc tgctgctctt ttgggttcaa ttggtccatc cttgctactt ttccgcctag 
106 116 126 136 146 156 i 6 6 

tttcgattcc gattctgata gagaagccca getatgaatg gaagaaattt ttcacttttg tatgtccttt 
176 186 196 206 216 226 236 

ttttcacgct tcgttgcttc ggacaaaaaa atagtggagg cactcggtgg agggaagcta icctcgagat 
246 256 266 276 286 296 306 

gaaaaatttc aagctcatct catcgtccaa gtgggacagc aagctgaggc ttctgaagag gttgaggaaa 
31B "327 336 345 354 363 

MVTTLSYTERASHPS P L A K 
atg gtc acc acg tta teg tac aca gag agg gca teg cac cct teg cca ctt get aag 
375 384 393 402 411 420 

RXjFSLMES hktnlcasvdv 
cgt ctg ttt teg ctt atg gag tec aag aag acg aac ctg tgt gec agt gtc gat gtt 
432 441 4S0 459 468 477 

RTTBELL KLVDTLGPY I CL 
cgt acc aca gag gag ttg etc aag etc gtt gat acg ctt ggt cct. tat ate tgt ccg 
489 498 507 516 525 534 

LKTHIDI IDDFSMESTVAP 
ttg aag acg cat att gat ate att gat gac ttc tct atg gag tct act gtg get cca 
'546 555 564 573 S 92 591 

LLELSKEHNFLIFEDRKFA 
ctg ttg gag ctt tea aaa gag cac aat ttc etc ate ttt gag gac cgt aag ttt get 
603 612 621 630 639 648 

DIGNTVKAQYAGGAFK I A Q 
gat ate ggc aac acc gtc aag gca eag tac gec ggt ggt gcg ttc aag ate gca caa 
660 669 678 687 696 705 

WADITNAHGVTGRGIVKGL 
tgg gca gac ate acc aac gec cac ggt gtc acc ggt cga ggt ate gtc aag ggg ttg 
717 726 735 744 753 762 

KEAAQETTDEPRGLLMLAE 
aag gag get gca cag gaa acc acg gat gag cca aga ggg ctg ttg atg ctt get gag 
774 783 792 801 810 819 

LSSKGSFAHGTYTEETVE I 
eta age tec aag ggc tec ttc get cac ggg aca tat acc gag gag acc gtg gag att 
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[04] 

831 B40 B49 B58 B67 876 

AKTDKDFC IGFIAQRDMGG 
gcc aaa act gat aag gac ttt tgt att gga ttc ate gca cag aga gac acg ggt ggc 
868 897 306 915 924 933 

REDGFDWI IMTPGVOLDDK 
aga gaa gat ggg ttc gac tgg ate ate atg aca cca ggc gtg gga etc gac gat aag 
945 954 963 972 981 990 

GDSLGQQYRTVDEVVSGGC 
ggc gac tec ctg ggc caa cag tac aga act gtc gat gag gtt gtc agt ggt ggc tgt 
1002 1011 1020 1029 1038 1047 

DI IIVGRGLPGKGRDPTVE 
gac ate ate ate gtt ggt aga ggc ttg ttt gga aag gga aga gat cca aca gtg gaa 
1053 1068 1077 108€ 1095 1104 

GERYRKAGWDAYLKR YSAQ 
ggt gag cgt tat aga aaa gca ggc tgg gat get tat etc aag aga tac tea get caa 
1123 1133 1143 1153 1163 1173 

* 

taa acgttg agctctggct tgtataggtt cacttgtata aaatgttcat tactgttttc ggaagttgta 
gattgc 



Figura 4 
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Figura 7 
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[1218] 

G VG F It D H M 
5« GOT ATT GGY TTY TTG GAY CAY ATG 3" (Primer 5') 

PSTKGVLM 

5' CAA RAC ACC YTT GOT KGW TGG RCC 3' (Primer 3' ) 



Figure 8 
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m9] 




Figure 9 
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[121 1 0] 

S 16 26 36 

acctcc caatcgcaca ggcaacgata caaattcaac 
46 56 66 76 86 96 106 

gagtattaac catcttgtgt gctaaaaaga gtcgaagaac aacagtgcgc caaaaaaaaa actccggacc 

116 126 136 146 156 166 176 

gcacacgact catcgctctc ggaatatccc tcggaatgcg ccacttccgg gtgcgtggcc atcggaagag 
166 196 206 216 226 236 246 

cgaagagtca tcaccatcgt actttaacga cttactattc tcattgagta ttgagaagaa ggatagagaa 
258 267 276 285 294 303 

MAE RTVKPQRRALVNRTTN 
atg get gaa cga acg gtg aaa ccc cag aga aga get ctt gtg aat cgt aca aca aac 
315 324 333 342 351 360 

ETKIQlSLiSLDGGYVTVPE 
gaa acg aag ate crag att tec ttg agt ttg gat ggt gga Lac gta acg gtt ccg gag 
372 381 390 399 408 417 

SIFKOKKYDDATQVTSSQV 
tea ate ttc aag gat aag aag tac gac gat get act caa gtc acc tct tec cag gtg 
429 438 447 456 465 474 

ISINTGVGFLDKMIHALAK 
att tea ate aac acg ggc gtt gga ttc ctg gac cac atg ate cat get ctt gcg aag 
486 49S 504 513 522 531 

HGGWSLIVECIGDLHIDDH 
cat ggt ggg tgg agt ttg att gtg gag tgt att ggt gat ttg cac att gac gac cac 
543 552 561 570 579 588 

HTTEDVG IALGDAVKEALA 
cac acc acc gag gac gtt ggt att gcg ctg gga gac gec gtc aag gag gee ttg gca 
600 609 618 627 636 645 

YRGVKRFGSGFAPLDEALS 
tat aga ggt gtc aag aga ttt ggt age ggg ttt get cca ttg gac gag get ctg age 
657 666 675 684 6*3 702 

RAVVDLSNRPFAVVELGLK 
aga gec gtt gtt gat Ctg agt aac cgt ccg ttt gec gtt gtt gag ctg gga etc aag 
714 723 732 741 750 759 

RB KIG DLSCEMIPHFLESF 
*39 a*S *tc 99* 9*c ttg tea tgt gag atg att cct cac ttc ttg gag agt ttt 
771 7B0 789 798 807 B16 

AQAAHITMHVDCLRGFNDH 

gee caa gca get cat ate acg atg cat gtt gac tgt ttg aga ggc ttc aac gac cat 
828 637 846 855 864 873 

HRAESAFKALAVAIKES IS 
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[El l o] 

cac aga get gaa tec gca tte aag gee ctg gca 
885 894 903 

SNGTNDVPSTK 

agt aac ggc acc aat gat gtt ccc tea aca aag 
942 952 962 972 

tctgtctctc fcatttattcg ataaataaga actatgtata 

1012 1022 1032 1042 

acagctgact ccatcaacgg aagatgttat tgagtgcagc 

1082 1092 1102 1112 

ggatttacca aggactctac gaccactggt ggctttgata 

1152 1162 1172 1182 

aacgtcaatg gaaaeggcac cgttagcctt gatggttgca 
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gtc gee att aag gaa tec ate tec 
912 921 932 

G V L F * 
ggb gtt ttg ttc tag a tagcagtctt 
982 992 1002 

tctttctctt ttaattgtat atgtacatgc 
1052 1062 1072 

cattgtctga ctgtcgttat ccttctttgc 
1122 1132 H42 

tgatgtcctg ccagtacttg taagaggtgc 

1192 1202 
egggtaggae tcacagccaa gaegg 



Figura 10 
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[1211 1] 

GWMNDPN 7t 9 3" 



GGT TGG ATG AAY GAY CCW AAY GG 3 " (Oligo 5") 



F R D P K V F W pj- f j J >^ 
3 ' AAR TCT CTR GGW TTC CAA AAR ACC *" (Oligo 3") 



Figure n 
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[012] 

tcgg cacagaagcg acactgatgt cctccgtcta aaactcaccg cccaataact tc:gca::gc; 

cagctccgga gcacactcaa ttgggactaa aagaagtaac atttgtacta caatgagtcg cacagagr.;.n I-: 

tgtataagaa gaacagcaag aaaageaaat attggtgcag aatccaacag cttccgagac cgiaagaacd .:oi 

gccaatcatc taccggaatc cactatgata cccatagaaa gacacaaatt gttgggtaaa acaacagaac :;7b 

atacctgtat aggggtttat acgagaattt tcttagacgt ctcccccagt gtccgccaaa gcaacttaca 34s 

tgtggagttt gaatttggat gcgccttttc ctttaaaegg tcacctgagg tctgaatctc aatgcaaata 4 is 

tcattacacc aataataaag gtgcatataa ccccataacc tgtacataaa gaacgg-caca tgatccaatc 4 85 

tatcgacgtt acgccttgtc agaccatcgt cgtgaacttt tccaaaccgg ataaactctc gcacggatta ^e,s 

taacgtgcgt ctgtgatatg cactccggaa aaaacccccg tggagaagtg aagcggccac etgtggagca 6 2S 

gaaatttcga tcgacgtttc aagttcaaat ggtttcctg-t tgtcaaaggg cttgagattt accacttgag 6 95 

catttgtgct cagaattcgg agagcattcc cATG x agtggt gtccaaaaac actataaaag cagcacaggg 76 5 
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mi 2] 

gtt ggt gat ttc aac ggt act gaa ttc ate cca 

DTGKDFYAFOA 
gat act ggt aag gac ttc tat gec ttc caa gcg 

SIGVAWSSNWQ 
tea att gga gtt gec tgg tea teg aac tgg cag 

DGYRSSMSSIR 
gat gga tat aga age tec atg tea tea ate aga 

TNPESEQLILC 
acg aat cca gaa tct gaa cag ttg ate ctt tgt 

TDLKVVEEYKV 
aca gac ttg aag gtg gtt gaa gag tac aag gtt 

HTFGSSFANSN 
cac acg ttt gga agt age ttt gca aac tec aac 
MTFTVNGTTDV 

atg act ttc acg gtt aac ggt aca act gac gtt 

ELRIKSKQ5DE 
gag etc aga ate aaa tct aac caa age gac gag 

NNEQFYINRAT 
aac aac gag caa ttc tac ate aac aga gec aca 

QFPQERWSTYV 
cag ttc ttc cag gag aga tgg tec acg tac gtt 

GDKQYQLYGLV 
gSft gat aaa cag tac cag etc tac gga ttg gtt 

FKDGAFTSTNT 
ttc aac gac ggg gca ttc aca tec aca aac acc 

SNVDIVASSSK 
tea aac gte gat ate gtg gca age tee tec aag 

D * 

gac tga ga cgtctcactg tttgacgaat acgcacgtga 
accecagtet aaaagettca gcaaacegcc actatataaa 
aatatcttct tcttttaccc ttcagagtag tttgtacgag 
gagctgeett tggatatgea ateaacageg ctctcttc 



2001-501475 
gat gat. gac get aca aga ttt atg i6?e 

FFNAPENR 
ttc ttc aat gca ccg gag aat egg 1677 

YSNQVFDP 
tat tec aac cag gtt ccg gat cet 1734 

EYTLRYVS 

gag tac act ctg aga tat gtc agt 17 s\ 

QKPFFVNE 
caa aaa cca ttc ttt gtg aac gag 1848 

SNSS LTVD 

tea aac agt tct ttg acc gtg gac 1905 

TTGLLD FN 
acc act gga ctg ttg gat ttc aac 196 2 
TQKDSVTF 

acg cag aag gac tec gtc acc ttt 2019 

AIALGYDY 
gca att gcg ctt ggt tac gat tac 2076 

ESYFQRTN 
gag age tac ttc cag aga acc aac 213 3 

QPLTITES 
cag cct etc aca ate acc gaa tec 2190 

DNNILELY 
gat aac aac ate ctt gag ttg tac 2247 

FFLEKGKP 

ttc ttc ttg gag aag ggc aag cca 23 04 

EAYHRGPA 
gag get tac cac cgt gga cca get 2361 

aagctatata agggatcacg tggtctagee 2429 
cagacaggtt tgtcactttt caacaaaaca 24 99 
tgetttttte aattatatat acaacaacgt 2569 

2599 



Fig lira 12 
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